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 VXEMHFWV ,PDJHV IURP GLIIHUHQW TXDOLW\ FDPHUDV VKRXOG PLPLF UHDOZRUOG FRQGLWLRQV DQG HQDEOH UREXVW IDFH UHFRJQLWLRQ
DOJRULWKPV WHVWLQJ HPSKDVL]LQJ GLIIHUHQW ODZ HQIRUFHPHQW DQG VXUYHLOODQFH XVH FDVH VFHQDULRV ,Q DGGLWLRQ WR GDWDEDVH
GHVFULSWLRQWKLVSDSHUDOVRHODERUDWHVRQSRVVLEOHXVHVRIWKHGDWDEDVHDQGSURSRVHVDWHVWLQJSURWRFRO$EDVHOLQH+DDU&DVFDGH







$VRQHRI WKHPRVW VXFFHVVIXO DSSOLFDWLRQVRI LPDJHDQDO\VLVDQGXQGHUVWDQGLQJ IDFH UHFRJQLWLRQKDV UHFHQWO\
UHFHLYHGVLJQLILFDQWDWWHQWLRQHVSHFLDOO\GXULQJWKHSDVWVHYHUDO\HDUV$WOHDVW WZRUHDVRQVDFFRXQW IRUWKLV WUHQG
WKH ILUVW LV WKHZLGH UDQJHRI FRPPHUFLDO DQG ODZHQIRUFHPHQW DSSOLFDWLRQV DQG WKH VHFRQG LV WKH DYDLODELOLW\ RI
IHDVLEOHWHFKQRORJLHVDIWHU\HDUVRIUHVHDUFK>@
$IWHUDGHFDGHKDYHEHHQWKURXJK9LRODDQG-RQHV>@KDVPDGHIDFHGHWHFWLRQSUDFWLFDOO\IHDVLEOHLQUHDOZRUOG




DUH NHSW JURZ IRU WKH ODVW GHFDGH (DFK UHVHDFUKHU DUH NHHS SXUVXLW WR ILQG WKH LGHDO DOJRULWKP RI WKH UREXVW
UHFRJQLWLRQDQGGHWHFWLRQRIYLGHRV\VWHP+RZHYHUPRVWRIWKHV\VWHPMXVWDEOHWRUHFRUGWKHVFHQDULRRIWKHHYHQW
LQFHUWDLQORFDWLRQ>@ZLWKRXWIXUWKHUDQDO\VLV




PRWLYDWHV PDQ\ RI WKH UHFHQW DGYDQFHV LQ IDFH GHWHFWLRQ 6ROXWLRQV WR WZR NH\ LVVXHV IRU IDFH GHWHFWLRQ ZKDW
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7KH FRPSOHWH EORFNGLDJUDP UHSUHVHQWDWLRQRI WKHSURSRVHG V\VWHP LV DV VKRZQ LQ)LJXUH$IWHU LQSXWWLQJ D
IDFLDO LPDJH D +DDU &DVFDGH EDVHG DOJRULWKP LV DSSOLHG WR GHWHFW WKH LQIDQW IDFH LQ WKH LPDJH >@  7KH IDFH
LPDJHVXVHGLQWKLVZRUNKDYHEHHQSURYLGHGE\WKH&RPSXWHU9LVLRQ/DERUDWRU\8QLYHUVLW\RI/MXEOMDQD6ORYHQLD
>@ZLWKGLIIHUHQWLOOXPLQDWLRQOHYHOV7KHIHDWXUHH[WUDFWLRQRIWKHH\HVDQGPRXWKRIWKHLPDJHDUHFURSSHGIURP


























7KH FDVFDGH VWUXFWXUH DOVR KDV DQ LPSDFW RQ WKH WUDLQLQJ SURFHVV )DFH GHWHFWLRQ LV D UDUH HYHQW GHWHFWLRQ WDVN
&RQVHTXHQWO\ WKHUH DUH XVXDOO\ ELOOLRQV RI QHJDWLYH H[DPSOHV QHHGHG LQ RUGHU WR WUDLQ D KLJK SHUIRUPDQFH IDFH
GHWHFWRU7RKDQGOHWKHKXJHDPRXQWRIQHJDWLYHWUDLQLQJH[DPSOHV9LRODDQG-RQHV>@XVHGDERRWVWUDSSURFHVV
7KDW LV DW HDFK QRGH D WKUHVKROG ZDVPDQXDOO\ FKRVHQ DQG WKH SDUWLDO FODVVLILHU ZDV XVHG WR VFDQ WKH QHJDWLYH
H[DPSOHVHWWRILQGPRUHXQUHMHFWHGQHJDWLYHH[DPSOHVIRUWKHWUDLQLQJRIWKHQH[WQRGH)XUWKHUPRUHHDFKQRGHLV
















































$ VLPSOH '0RPHQW DOJRULWKP LV DSSOLHG WR WKH VHJPHQWHG SRUWLRQ DQG WKH UHVSHFWLYHPRPHQW IHDWXUHV DUH
H[WUDFWHG 7KH DERYH SURFHGXUH LV UHSHDWHG WR DOO WKH LPDJH IUDPHV DQG WKH PRPHQW IHDWXUHV DUH H[WUDFWHG DQG
DVVRFLDWHGWRWKHVSHFLILFSKRQHPH$VLPLODUDSSURDFKLVPDGHRQDOOWKHJHVWXUHLPDJHVDQGDIHDWXUHGDWDVHW LV
FUHDWHG ,Q WKH JHVWXUH FODVVLILFDWLRQ VWDJH XVLQJ WKH ' PRPHQW IHDWXUH VHW D 1HXUDO 1HWZRUN DOJRULWKP LV
GHYHORSHG 7HQ VXEMHFWV ZKHUH XVHG LQ WKH H[SHULPHQWDO VWXG\  VXEMHFWV ZHUH WDNHQ UHSUHVHQWLQJ IRU ERWK
FRQGLWLRQV7HQVXFKWULDOVSHUIRUPHGE\HDFKVXEMHFWIRUHDFKJHVWXUH7KXVDGDWDEDVHFRQWDLQLQJRIVDPSOHV
ZDVFUHDWHG
0RPHQWV RI LPDJHV SURYLGH HIILFLHQW ORFDO GHVFULSWRUV DQG KDYH EHHQ XVHG H[WHQVLYHO\ LQ LPDJH DQDO\VLV
























UHFHQW\HDUVEHFDXVHRI WKHLU LQWHUHVWLQJ OHDUQLQJDQGJHQHUDOL]DWLRQSURSHUWLHV7KHEDFNSURSDJDWLRQPHWKRG LVD
OHDUQLQJSURFHGXUHIRUIHHGIRUZDUGQHXUDOQHWZRUNV,QWKLVSDSHUDVLPSOHQHXUDOQHWZRUNPRGHOLVGHYHORSHGIRU
WKHFODVVLILFDWLRQRIIDFHGHWHFWLRQ$WKUHHOD\HUQHXUDOQHWZRUNZLWKLQSXWQHXURQVUHSUHVHQWV'0RPHQWLQWKH
ILUVW OD\HU 2WKHU  KLGGHQ OD\HU FRQVLVW  KLGGHQ LQ VHFRQG OD\HU DQG ILQDOO\ RXWSXW LQ RXWSXW OD\HU DUH
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FRQVLGHUHG7KHKLGGHQQHXURQVKDYHDELDVYDOXHRIDQGWKHRXWSXWDQGKLGGHQQHXURQVDUHDFWLYDWHGE\ELSRODU
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